SINCE ITS FIRST DESCRIPTION by G. H. Whipple in 1907, intestinal lipodystrophy, or Whipple's disease, has fascinated both clinicians and pathologists. The clinical findings and natural history of this disease are now well documented,1' 2 and in recent years it has been recognized that organs other than the small intestine are involved by the disease. Cardiac involvement was first recognized as a component of Whipple's disease by Upton in 1952.3 Although previous authors4 had described cardiac valvular deformity and pericarditis associated with Whipple's disease, these changes were usually ascribed to co-existent rheumatic disease. Subsequent to Upton's observation, PAS-positive macrophages were recognized in the hearts of patients with Whipple's disease by many observers.5-7 Nevertheless, the extent of cardiac involvement in Whipple's disease and the presence of clinical cardiac findings have been generally ignored. The purpose of this study is to examine in detail both morphologically and clinically the extent of cardiac involvement in Whipple's disease.
Pericarditis Cardiomyopathy
Materials and Methods Nineteen cases were selected from the files of the Armed Forces Institute of Pathology. Only autopsied cases of Whipple's disease in which adequate tissue from the heart was available were used. In each of the cases the diagnosis of Whipple's disease, based on the criteria of Enzinger and Helwig,' was made either on intestinal biopsy material or on sections of small intestine obtained at autopsy.
The complete clinical records, surgical reports, and autopsy protocols were analyzed. Sections of the heart and cardiac valves were prepared from the paraffin blocks and wet tissue, and were stained with hematoxylin and eosin, the periodic acid-Schiff reaction after diastase digestion, the Gridley stain, and the Movat stain.
In one case blocks from the formalin-fixed heart were taken from the left ventricle, anterior papillary muscle, and the anterior leaflet of the mitral valve for electron microscopy. The tissue blocks were rinsed in Phosphate buffer (pH 7.4), fixed in 2% phosphate-buffered glutaraldehyde (pH 7.4) for one hour, and postfixed in phosphate-buffered (pH 7.4) 1% OSO4 for one hour. The tissue was dehydrated in graded alcohols and embedded in Epon 812. Thin sections were cut with a diamond knife on a Reichert ultramicrotome. Sections were double stained with 1% uranyl acetate and lead citrate.8 Grids were examined with a Zeiss electron microscope.
Results
All patients in the series were male. Their ages, presenting symptoms, and major symptomatology are summarized in table 1.
Clinical Cardiac Findings
Findings referable to the cardiovascular system were present in 11 of the 19 patients; one of these patients, however, had severe coronary artery disease The remaining 18 patients hacl niormal-sized to simall hearts (425-125 g). Norne of these patients had significant coronrarv atherosclerosis. In each case, the imiajor coronarx arteries x ere dissected grossly and no sites of occlusion or significant inarrowixig (greater than 50% ) xxere noted. The mitral valve was thicker1d anicd deforimecl in all ten patienits xxith valvtular inolxevmenitt. The gross deformity closelv resembled that seen in clhronric rheu.imatic heart disease with dliffrse thickening and fibrosis of the valve leaflets and chordae, tendlineae anrl rolling of the free edge of the leaflet ( fig. 1 V) (fig. 3 ). These bodies were bound by a plasma mnemrbrane, a clear space, and an ouiter cell wxall, as previously described in jejunal biopsv specimiens of patietits with \hipple's disease.7, 10 12 In our material, the rod-shaped bodies appeared to be extracellular, althlogh we cannot excluide the possibilitv that this is an artifact secondary to auttolvsis. It) scattere(I large cells there were imemblranie-lbounicl masses of fibrillar rmiaterial previouislv described in Whipple's disease,7 "1 and thouglt to represenrt itncompletely digested bacteria. Although altered by autolysis, these large cells have centrallv placed nuclei, abundant dilated endoplasmic reticulurn, anld scattered Iysosomes typical of inacrophages.
Discussion
We feel it is inportarnt to call to the atterntion of the cliniciani the rather significanit number of patients with Whipple's dlisease who may have cardiae findings tot genierally associated with this dlisease.
At least two additionial patients have been reported in the literature vith clinically important cardiac symptoms. In orne patient, the preseniting symptom xas pericarditis, which preceded the oniset of malabsorptiorn by four years. 13 'rhe second patient developed congestive heart failure, which improved following antibiotic therapy.'4 It is possible that many of the cases irn our series had congestive heart failure that was overlookecl, sinrce all the patients had periplheral edema. ascites, or pleural effusions at some point in the cou.irse of their disease that was ascribed to hypoalbuminemia or anemia secondary to malabsorption. Similarly, the clinical significance of the cardiac murmurs in our patients was usually overlooked. The murmurs were interpreted as functional, secondary to anemia, but in each of these patients there was significant valvular deformity at the time of autopsy. ECG changes were interpreted as secondary either to hypokalemia, or to coronary artery disease. In retrospect, the ECG changes were more likely secondary to the diffuse microscopic myocardial scarring.
Cardiac murmurs and ECG changes in patients with Whipple's disease are more likely signs of cardiac involvement than of ischemic heart disease, chronic rheumatic heart disease, hypokalemia, hypoalbuminemia, or anemia. This does not mean that patients with Whipple's disease cannot also have coronary artery disease or chronic rheumatic heart disease; in fact, one patient in this series did demonstrate the combination of Whipple's disease and coronary artery disease.
In our series we could find no relationship between the extent of cardiac involvement and either the severity or the duration of the systemic disease. The heart was involved, however, in every case, as evidenced by the presence of PAS-positive macrophages, and the extent of cardiac involvement correlated with the clinical cardiac findings. All four patients with murmurs had gross mitral valvular deformity, and the six patients with ECG changes had extensive microscopic myocardial fibrosis. The pericardium and endocardium, including the valves, were more frequently involved than the myocardium, although we cannot exclude the possibility that this is a sampling error rather than a true difference in sites of involvement.
Of interest is the demonstration of rod-shaped bodies by electron microscopy in the valves and myocardium of one patient with Whipple's disease. These bodies strongly resemble bacteria ultrastructurally.7' 12 Although the organism has not been cultured, the response of patients with Whipple's disease to antibiotic therapy suggests that this is a bacterial disease. If this supposition is true, the cardiac involvement in Whipple's disease is a chronic infective valvulitis and myocarditis that results in eventual fibrosis and deformity of the valve and cardiomyopathy.
It has long been suggested in the literature'5 16 that chronic valvular deformity and cardiomyopathy are the end result of viral valvulitis and myocarditis, but to our knowledge a causative agent has never been recovered or identified in the scarred heart either in man or an experimental model. Our finding of the "bacterium" of Whipple's disease in the scarred valve and myocardium is the first morphologic demonstration that valvular deformity and cardiomyopathy may be caused by a persisting, intrinsic infectious agent.
